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LETTER OF TRANSMITTAL. 



U. S. Department of Agriculture, 

BuREAir OF Plant Indubtbt, 

Washington, D. C, July 15, 1902. 
Sir: I have the honor to submit a paper on the Propagation of 
Phints, prepared by L. C. Corbett, Horticulturist of this Bureau, and 
to recommend its publication as a Farmei-s' Bulletin. This paper is a 
revision and enlargement of a paper on Nursery Hints, prepared by 
the same writer while horticulturist of the West Virginia Experiment 
Station, and published as a bulletin of that station. 

The treatment of the subject is brief, simple, and pi'actical, rather 
than complete and t«chnical. It is believed that its publication as a 
Farmers' Bulletin will tend to assist and encourage farmers in the 
propagation of plants for their own use, especially small fruits, graphs, 
and orchard fruits. 

Very respectfully, B. T. Galloway, 

Chief of Bureau. 
Hon, Jaues WiiaoN. 

Secretary of AgricuUvre. 
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THE PROPAGATION OF PLANTS. 



INTRODUCTION. 

The propagation of plants is their reproduction by natural or 
artificial means. A knowledge of these means is of great importance 
to agriculturists of all classes, and especialij to those engaged in 
the various branches of horticulture. There are, for instance, so 
many benefits to be gained by the local production of naisery stock 
that fruit growers of a developing region can not afford to neglect 
this art. The introduction of dangerous pests can be avoided, scions 
and buds from trees thoroughly acclimated can be obtained, the 
young stock will not be forced to suffer the shock of long transporta- 
tion and a change of climate, and last, and by no means least, the 
orchardist can have his trees grown from scions or buds from his 
favorite trees. 

KEANS BT WHICH PLANTS ASE SEFKODUCES. 

The means by which plants in nature reproduce their kind are 
3eeds, spores, rootstocks, stolons, suckers or root sprouts, bulbs, 
corms, and tubers. 




By these means nature has provided for the perpetuation of species, 
for the continuance of general types. But man endeavors to repro- 
duce the peculiar desirable qualities found in a single individual, and 
to multiply the number of individuals possessing these qualities. 
Therefore, in addition to using the natui'al means of reproduction, 
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mail has developed several artificial means of reproducing plants, of 
which the principal are cuttings, layering, grafting, and budding. 

Bootstocki. — Many spcciea of plants, including a number of common 
gi'asses, spread by means of vigorous, fleshy rootstocks (fig. 1), which 
push out laterally in all directions from the parent plant, developing 



Via, 2.— £eproducUoD by means ol Btolaae. 

rootlets and throwing up the stems of new plants at intervals, 
Johnson gross and Bermuda grass ai-e excellent examples of plants 
which spread in this manner. 

Stoloni. — Some plants throw out trailing branches or runners which 
take root at their ends or at joints, thus producing new plants (fig. 2). 
The strawberry is an excellent example of this class. Black rasp- 
berries reproduce in a very similar way, as the 
tips of the drooping canes readily take root 
when they touch the ground. 

Suckers and root Bpronts. — Many plants repro- 
duce by means of suckers and sprouts sent up 
from lateral roots. 

Nursery practices are greatly facilitated by 
this natural tendency in plants which reproduce 
their kind true to variety, as do the red rasp- 
berry and blackberry and some plums. 
In general, seedlings and all plants that have 

been grown from cuttings will come true from 
rio.3.-Abiilb. * J. -e .L J ■ .u i 

root sprouts if they reproduce in that way. 

Outside the bush fruits, however, this method of reproduction should 

■ be discouraged rather than encouraged. Nothing is more annoying 

to the orchardist and fruit grower than the persistent sprouting of 

some plants. 

Bulbs and corms. — A bulb (fig. 3) is a short rudimentary axis encased 

in more or less close-fitting fleshy leaves or bulb scales, in which is 

stored up nutriment to be used in subsequent growth. It is, in fact, 

a more or less permanent and compact leaf bud throwing out roots 

from its lower portion. Bulbs usually form at or just beneath the 

surface of the ground. They may be divided into two general classes, 

C.oo^lc 



(1) those composed of scales which are more or less narrow arid loose, 
as in the lily, and (2) those composed of more or less contiiiuous and 
close-fitting layers or plates, as in the oaioD. Bulbs often divide nat- ■ 
urally into two or more parts, 
or may be so divided artifi- 
cially, each of which partu 
serves the purpose of a com- 
plete bulb in propagation. 
Small bulbs ovhvlheh, some- 
times called "daughter" 
bulbs, develop around the 
largo or "mother" bulb, 
and are used in propagation. 
Bulbs are often caused to 
produce these bulbels artifi- 
cially by wounding or muti- 
lating them. A hdblet is a 
small bulb borne entirely 
above ground in the axil of 
a leaf or at the top of a stem, 
as in case of the "sets" of 
the onion. '"■ *~ """^ 

A corm resembles a bulb in appearance (fig. 4), but differs from it 
in being solid throughout. Small corms, or cormeh, are developed in 
veiy much the same manner as are daughter bulbs. Examples of 
corm -producing plants are the Indian turnip, crocus, gladiolus, and 
caladium. 

FBOPAOATIOK BT KEANS OF SEEDS. 

In a state of nature most species of plants depend mainly on seeds 
for the reproduction of their kind. Almost all plants which repro- 
duce by other means also produce seeds. As a rule plants produce 
annual crops of seeds which, when mature, fall from the parent plant 
to the ground, often being carried in their descent considerable dis- 
tances by the wind. Seeds are also carried by running water and by 
animals. A single plant produces a large number of seeds, sometimes 
an enormous number, so that the loss of a very large percentage 
by various natui'al means will not endanger the pei'petuation of the 
species. 

As seeds are the main dependence of plants in nature, so are they 
man's chief reliance in agriculture. The principal food crops of the 
world are grown from seeds planted by man. 

The simplest'and most common method pursued by the agriculturist 

is to prepare the soil and place in it the seeds of the future crops just 

where they are expected to grow and produce mature plants, l^hls ia 
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the method empioyed in growing cereals, eottoii, iBOst toraga crops, 
aod many truck and garden crops as well aa omameBtal plants. 

With Riaiiy cu^vtited pluits, however, tlra seeds are ptanted m a 
bed, cold frame, hotbed, or greenhouse, and the jdants, oa reachisg 
proper size, are transplanted to field or gaitlen. 

Nearly all orchard trees come from seeds originally planted in 
nureerj beds and later, after being budded or grafted, transplanted to 
the orchard. They are in fact usually transplanted once or more 
before bein^ finally put out in the- orchard. 

Seeds are sometimes soaked in water to soften the seed, coats and 
start the process of germination. Seeds of many forest and fruit treeg 
require special treatment to insure prompt germination. This treat- 
ment, known as stratification, consists in placing layei'S^of seeds alter- 
nating with layers of sand in a shallow box. This box may be buried 
or it may be set in a sheltered place and covered with leaves or straw 
to the depth of a foot. The object is to soften and decay the hard 
covering without starting germination. Freezing is bene&^ in case 
of walnuts, hickory nuts, peach pits, and the like, as it helps to crack 
the shells. Hence such seeds are sometimes stratified is boxes placed 
in sheltered spots on the surface of the ground, or they may be 
merely placed in a pile on the ground with a slight covering of leaves 
or straw. 

A q>ecial point to be guarded against in stratification is alternate 
freezing and thi>,wiiig. When once frozen the seeds should not thaw 
out until se*tled weather has arrived. Kepeated freezing and thawing 
while in a nwist condition is destructive to most seeds. 

Seeds receiving this treatment should be planted immediately upon 
being removed from stratification and before signs of growth appear. 
A few hours' exposure to wind and sun may prove disastrous. 

Spores are not true seeds, but they are the means of reproduction 
of a great number of species, such, for instance, as ferns and the vari- 
ous fungL Mushrooms are the most important class of cniltirated 
plants whi^ depend on spores for reproduction. 

CTTTTIKGS A5I> TfiEIH USE IS FKOFAQATIOH. 

A cutting is a detached portion of a plant inserted in soil or in water 
for the pui-pose of producing a new plant. Cuttings may, for con- 
venience of treatment, be divided into three classes, (1) hard-wood 
cuttings, (2) herbaceous or soft-wood cuttings, and (3) root and tuber 
cuttings. 

HARD-WOOD CXTTTHTOS. 

A hard-wood cutting is a cutting from the ripened wood of a decidu- 
ous plant of the present or a previous season's growth. 

The cultivated plants most commonly propagated by the use of hard- 
wood cuttings are grape, currant, gooseberry, and cranberry (not 
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(leciduoas). Many ornamental shrubs, sucli as privet, taioari^ 
hydraogea, etc., as well as aome trees, sacb as the willows, poplara, ' 
a.ad 8ome conifers, can also be propagated in this way. From a com- 
loercial standpoint this method of propagation is one of the most 
important. 

FonoH of Hard-wood Cuttings. 

Simple cutting. — The most common form of hard-wood cuttings is 
t^t usually employed in propagating the grape and currant (fig. 5, a). 
Sach a cutting consists of a straight poitkm of a shoot or cane nearly 
nniform in size tbrougbont and contsining two or more buds. At the 
tower end it is usually cut ofi juat b^w a bud, because roots develop 




Fig. S.— CntttDgs; a, Glmple cutUnc; b, b«el cnttios; c, mallet eutUiig; d, ainsle-eje enttlDS. 

most readily from the joints. At the top it is usually cut off some 
distance above the highest bud. 

The heel estting. — A cutting of this form (iig. 5, h) consists of the 
lower portion of a bi'an«A, containing two or more buds, cut off from 
the parent branch in such a manner as to carry with it a small portion 
of that branch forming the so-called "heel." 

The mallet catting. — A cutting of this form is produced by severing 
the jmrent branch above and below a shoot, so as to leave a section of 
it on the base of the cutting (fig. 5, o). 

The principal advantage in the use of heel and mallet cuttings lies 
in the greater certainty of developing roots. The principal drawback 
is that only one cutting can be made from each lateral branch. 

Single-eye cnttingB. — When it is desired to make the largest number 
of cuttings from a limited supply of stock, cuttings are made con- 
taining but one bud each (fig. 5, d). Such cuttings are commonly 
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started under glass with bottom heat either in greenhouse or hotbed. 
They may be set either in horizoutal position with the bud on the 
upper side or perpendicularly. In either case the bud is placed about 
an inch below the surface of the ground in soil which should be kept 
uniformily moist. 

Treatment of Hard-Wood Cutting*. 

Cuttings are usually made with two or more buds. The cuttings 
are made while the wood is dormant during the fall or early winter. 
As fast as made they are tied in bundles of 25 or 50 (butts all one way) 
and buried bottom end up in a trench 
and covered to a depth of 2 or 3 inches 
with sand or mellow soil. This pro- 
tects the top buds from freezing and 
gives the butts the benefit of the 
warmth of the sun in the spring, thus 
stimulating root development. Cut- 
tings may also be kept over winter in 
a cool cellar buried in sand, sawdust, 

Fia. 6, — Cmtlne sal In trench. 

or moss. 

The following spring the bundles are taken up and the cuftings set 
about 3 inches apart in a trench with only the topmost bud or buds 
above the surface of the ground (fig. 6). The 
soil is then replaced in the trench and thor- 
oughly packed. In planting, the cuttings 
should be exposed to light and air as little as 
possible. 

After being planted the cutting should 
develop roots and put forth leaves, and by the 

next fall or spring it should be ready to put I 

out in the permanent plantation. 

HERBACEOUS OB SOFT-WOOD CXTTTINGS. 

This class of cuttings is exemplified in the 
"slips" used to increase the numbers of house 
plants. Many greenhouse plants, including 
roses, carnations, gemniunis, chrysanthe- 
mums, fuchsias, begonias, and the like, are 

propagated in this way. This method of propa- rio. 7.-Leai cuuing-part o( 
gation can be employed in the winter time '**'■ 

under glass. Near the large cities the propagation of ornamental 
plants for use on lawns or in parks, yards, and gardens has become' an 
important and remunerative business. 

Herbaceous cuttings may be made from the leaf or stem. 
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Leaf cuttings. — These are commonly employed in multiplying^ hoyas, 
b^onias, and other plants having thick fleshy learea containing a 
large quantity of plant food either in the body of the leaf or its larger 
riba. Such cuttings may be made from parts of a leaf (fig. 7), or a 
whole leaf may be employed (fig. 8). In either case a leaf whi<^ has 



Fia, S.— Leaf catUng— whole leal. 

reached its full development, and is in a vigorous, healthy condition, is 
essential. A suitable bed for the propagation of leaf cuttings may be 
made by filling a shallow box with line clean gravel or sand. Soil 
containing considerable organic matter is to be avoided, also sand con- 
taining much clay. Material prepared artificially by crushing sand- 
stone is often used. During 
winter months a few degrees 
of bottom heat will be found 
useful with leaf cuttings of 
most plants, and some can not 
be induced to strike root with- 
out it. 

Stem cattingB. — A stem cut- 
ting or "slip" is a portion 
of a branch containing two 
or more nodes with leaves 
attached (tig. 9). Stem cut- 
tings of colcus, geranium, and 
allied plants strike root very 
ea^iily. As a general rule, in 
F.a.e.-stemouttinror"Biip." preparing slips the leaf ar«a 

should bo reduced'to a minimum in order to lessen evaporation of the 
moisture contained in the cutting, and thus prevent wilting. 

Hethoda and conditionB.— Depth of the sand to be used in the propa- 
gating bed varies with the plants to be propagated, but usually an 
inch of broken stone or coarse gravel overlaid with li to 3 inches of 
sand will be found amply sufficient for all soft-wood cuttings. r ^ 
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A confined atmosphere over the tops ia especially required in prej»- 
gating plants wbtcb bare leaves that xre thin and are liable to wilt 
easily; also for berbaceous crtttinga wbie^ require a long period in 
which to form roots, aod thoae from soft wood wbieh auffer from ex- 
posure. Such a eloee atmosf^re can be secured by meansof a sash at^ 
ported by a tight frame. The simplest device for use in a small way is 
the bell glass. Single cuttings may be covered with inverted glass jars. 

If the trouble kiM>wii tut " damping off " develops io connection with 

this work^ the sand should be removed, the inside of the box or frame 

should be scrubbed and whitewashed, and fresh sand should be put in. 

TUBER CUTTZBGW AHS ROOT CUTTIHOS. 

Taber cnttii^. — ^Tubers (fig. 10) are thickened portimis of either 
roots or stems in which starch is stored up. Irish and sweet potatoes 
are familiar illustrations of tubera. Roots do not commonly arise 
from the tubers themselves, but from the bases of jout^ shoots or 
sprouts. When these sprouts have developed roots, they may be 
removed from the tuber cutting and planted, and the cutting will then 
send out new sprouts. This practice is sometimes employed with new 



varieties of Irish potatoes in order to secure a maximum yield from a ^ 
^nall stock of seed potatoes. i 

In cutting Irish potatoes, there should be at least one eye on each | 
piece; but in cutting such tubers as sweet potatoes, which have no eyes, i 
it id only necessary that each piece should have upon it a portion of [ 
the skitt or epidermis from which adventitious buds may develop. | 

Tuber cuttings may be planted in hotbeds for the production of . 
plants, which are then set out in the field or garden; or, as i* custom- 
ary with Irish potatoes, the cuttings may be planted in fuiTOWS in tie , 
field or plot which is to produce the crop. ! 

Eoot cuttings. — Shm't eu'tings of the roots may be used in the prc^ 
agation of many plants, especially those which show a natural tendracy I 
to sucker. Rootstocks (fig. 1) of Johnson grass, Bermuda, and some 
other gras.ses can be cut into short piecps and used in setting fields to 
grass. With root cuttings of many plants bottom beat is useful, but 
root cuttings of the blackberry do well with ordinary outdoor treatment 
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Horse-i'adisb ia proimgated bj root eutttugs. Tbe sm^l lateral ' 
roots m&y be cut o^ aod cat into pieces 4 iochea in len^h and ptaoted. 
Care shcHild be takeo to j^ce them in the ground eiUier bomontally 
or right end up. In order to avoid mistakes in placing the roots in 
tbe ^rrouod, cuttings may be made with a slanting cut at the base and 
a square cut at tb© top, 

LATEBIire. 

A layer is a bmncb so placed in contact with the e&rth as to induce 
it to throw out roots aod shoots, thus producing one or more independ- 
ent plants^ tbe branch 
meaawbile remainiDi^ 
attached to the parent 
l^ant. Layerii^ fre- 
qoeatly proves a satis- 
fa£tory method of mul- 
tiplying woody plants 
which, do not readily 
take root irom cuttings. 

Tqilkyerix^. — The tip 
of a branch or cane is 

bentdown to the ground ^''- "-"p "'='^'*^' 

and slightly covered with soil, when it will throw out roots and develop 




layering. 



a new plant (fig. 11). Many plants can be propagated in this way. 
The black raspberry is a familiar example. 

Tiae layering. — A vine ia stretched along the ground and buried 
throughout its entire length in a shallow trench, or it may be covered 
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in certain places, leaving the remaining portions exposed. Roots will 
be put forth at intervals and branches thrown up. Later the vine 
may be cut between these, leaving a number of independent plants 
(fig. 12). The grape can 
be easily propagated in 
this way- 
Hound layering.— 
Plants which stool, send- 
ing up a large number 
of stems or shoots from 
a single root, are often 
layered by mounding up 
the earth so as to cover 
the bases of these stems 
and cause them tb throw 
out roots (fig. 13). Each 
may then be removed 
F.o.is.-Mounauyertng. 'fo"^ *'^^ Original root 

and treated as an inde- 
pendent plant. A plant is often cut baclt to the ground to make it 
send up a larg^ number of shoots to be layered in thb way. 

GBAFTIKQ. 

Were all forms of the art of grafting and budding to be taken from 
the horticulturist to-day, commercial fruit growing in its high state 
of perfection would decay with the orchards now standing. 

Importance of grafting. — All the common pomaceous fruits (apples, 
pears, and quinces), the stone fruits (peaches, plums, cherries, and apri- 
cots), and the citrus fruits (lemons, limes, and oranges) are now mul- 
tiplied by grafting or budding. The progress in plant breeding and 
the great rapidity with which new sorts are now disseminated could not 
be obtained without the aid of budding or grafting. Under existing 
conditions it is not necessary for the originator of a new sort of apple 
to give any thought to the question of fixing that type so it may be 
reproduced from seed; the method of reproducing the sort does not 
enter as a factor into his efforts to secure the desired variation. 
Grafting or budding has settled that long ago; but were it otherwise, 
horticulturists would be studying different problems, and the nursery- 
man would be more of a scientist than a manufacturer. 

The scion and its treatment.— A Lsion is a portion cut from a plant 
to be inserted upon another (or the same) plant, with the intention 
that it shall grow. Except for herbaceous grafting the wood for scions 
should be taken while in a dormant or resting condition. The time 
usually considered best is after the leaves have fallen, but before 
severe freezing begins. The scions are tied in bunches and buried in 
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moist sand, where they will not freeze and yet will be kept cold eoough 
to prevent growth. Good results often follow cutting scions in the 
spring just before or at the time the 
graftingisto bedone. If cleftgraft- 
ing is the style to be employed this 
practice frequently gives good re- 
sults, but spring cutting of scions for 
whip grafting is not desirable, aa 
not enough time is given for proper 
healing of the wound before planting 
time in the spring. 

The Btook and ita treatment. — The 
stock is the plant or part of a plant 
upon which or into which the bud 
or scion is inserted. For best results 
in grafting it is essential that the 
stock be in an active condition, or so that active growth can be quickly 
brought about. 

OIiEEIT QBAFTING. 

This style of graft is particularly adapted to large trees when for 
any reason it becomes necessary to change the variety. Branches 
too large to be worked by other 
methods can be cleft grafted. 

A branch 1 or 1^ inches in di- 
ameter is severed with a saw.- Care 
should betaken that the bark be not 
loosened from any portion of the 
stub. Split the exposed end with 
a broad thin chisel or grafting tool 
(fig. 14). Thenwithawedgeorthe 
wedge-shaped prong at the end of 
the grafting tool spread the cleft 
so that the scions (fig. 15, a) may 
be inserted (fig, 15, h). 

The scion should consist of a 
portion of the previous season's 
growth and should be long enough 
to have two or three buds. Tho 
lower end of the scion which is to 
be inserted into the cleft should 
be cut into the shape of a wedge, 
having the outer edge thicker than the other (fig. 16). In general, 
it is a good plan to cut the scion so that the lowest bud will come just 
at the top of this wedge (fig, 15), so that it will be near the top of 
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the stock. The advantage of cutting the wedge thicker oa one eide is 
illustrated in figure 16, -which shows how the pressure of the stock ia 
brought upon the outer growing parts of both scion and stock, 
whereas were the scion thicker on the inner side 
the conditions would be reversed and the death of 
the scion would follow. The importimce of havi^ 
an intimate connection between ihe growing tissues 
of both scion and stock can not be too strongly em- 
phasized, for upon this alone the success of grafting 
Fio 16.— croffl section (Jepends. To make this contact of the growing por- 
tions doubly certain, the scion is often set at a slight 
angle with the stock into which it is inserted in order to cause the 
growing portions of the two to cross. 

After the scions have been set the operation of cleft grafting is com- 
pleted by covering all out surfaces with a layer of grafting wax. 

'VHIF OBAPTINQ. 

This style of grafting is the one almost universally used in root 
grafting. It has the advantage of being well adapted to smalt plants 
only 1 or 2 years of age, as well as the other great consideration that 
it can be done indoors during the comparative leisure of winter. 

The gi-aft is made by cutting 
the stock off diagonally — one long 
smooth cut with a sharp knife, 
leaving about three-fourths of an 
inch of cut surface, as shown in 
figure 17, a. Place the knife about 
one-third of the distance from the 
end of the cnt surface, at right 
angles to the cut, and split the 
stock in the direction of its long 
axis. Cut the lower end of the 
scion in like manner (fig. 17, i), 
and when the two parts are foi-ced 
together, as shown in figure 17, c, 
the cut surfaces will fit neatly to- ' 

gether and one will nearly cover * 
the otfaei if scion and stock are of 
the same size. A difference in di- '™- i^.-whfp grafting: a, the stock; 6. the 

J. t^i. ^ J .. i ■-. 1 ^'f"- i^' *">^'' ^'''^ ^^™ unites, 

ameter or the two parts to be united 

may be disregarded unless it be too great. After the scion and stockhave 
been locked together as shown in figure 17, c they should be wrapped 
with five or six turns of waxed cotton to hoid the parts firmly together. 
While top grafting may be done in this way, it is in root grafting 
that the whip graft finds its distinctive field. When the roots are cat 
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mto leag&a of 2 to 5 or € incbes to be used &« stocks, the operation is 
known as piece-root grafting. Sometimes the entire root ia used. 

The nx^ are dug aad the scions are tnit in the fail and stored. The 
work of gi«fting may be done duriag the winter moatbs. When the 
opeiati<Hi kae been performed, the grafts are packed away in inoss, 
sawdufit, or sand in a cool cellar, to remain until spring. It ia mipor- 
iamt that the place of storage should be cool, else the grafts may start 
into growth and be ruined, or heating and rotting may occur. If the 
letaperaAure i« k^ low — Dot; above 40° F. — there will be no growth 
exo^t callusiog, and the knitting ti^tber of stock and scion. 

In <«!dinary propagation by means of whip grafts, t^e scion is cut 
wi^abontl^reebnds,aTidtlie»tock is nearly as long as tJhe scion. The 
graft is so planted as to bring the union 
of fito^ smd scion not very far below Uljl 

the surface of die ground; but where ^ii 

tJte trees are required to be especially ||i 

hardy in order to stand severe winters, 'M 

and the roots used are not known to be I" 

so hardy as tJie plants from which the 
scions have been cut, a diff^Mit plan is 
adopted. The sciot^ are cnt much 
longer and the roots may be cut shorter, 
and the graft is planted so deep as 
to cause roots to issue from the lower 
end of tiiie scion. When taken up to 
be set in the orcdtard, the original 
root may be removed entirely, leaving 
nothing but the scion and the roots 

which have put forth from it. This is na. is.— veiwCTgTBWng; a, uiestock; 6, 
a comoMHi practice in preparing nur- theadon: <^,ito«taQdBcio»uoii8d. 
sery stock for {Anting in the ^ortlw^rn part of the Mississippi Valley. 

OTHEB KEIHODS OF aBATTZVa. 

There are a great man5' other methods of uniting scion and stock, a 
few of which may be mentioned: 

Bark grafting. — A branch is sawod off, as for cleft grafting, and the 
scicms, instead of being inserted in a deft, are cut very thin and slipped 
between the bark and wood, being inserted far enough to bring the 
growing parts together, ITie bark is tJien securely bound and wax is 
used as in cleft grafting. This ia called crown grafting by the English 
aod French. It is an excellent method for grafting larger limbs, as 
it injures the stock less than cleft grafting, 

SpUee grafting. — Thia is like whip grafting, except that no splgittin 
is done, ttie sloping surfaces being simply placed together and tied. 

SaMie grafting. — The stodt is cut to ti wedge shape and the lower 



end of the scion is split and set upon the wedge, the place of uaioa 
being tied and waxed. 

VooMT gra.ttmg. — This method is illustrated in figure 18. 
The top of the stock is removed with an abrupt slanting 
cut. Then beginning at the highest portion of the top of 
the stock, cut a shaving which is thickest at its base and 
which can only be removed by a sloping cut, as shown in I 
the illustration. Cut the lower end of the scion in like 
manner and bind the two firmly together with waxed 
string. When this style of graft is used as a root graft, 
f HUJ '*'-' '"^^ '^ necessary, but when used above ground the 

'^ wound should be well covered. This method of grafting 

" ■* is adapted to use in either summer or winter. 

Shield grafting or ■cion bndding. — The scion is cut very 
thin, as in bark grafting, and is inserted under the bark 
of the stock as a bud is inserted in the process of budding 
and is firmly bound in place with waxed cord or raffia 
(figs. 20, 21). 

Bide grafting. — The scion is cut wedge-shaped, as for 
cleft grafting, a chisel or a thick kuife blade is forced into 
the stock, and the wedge of the scion is then forced into 
the incision. Waxed string and wax are then used. 

QBAFTISa WAX. 

A good grafting wax may bo made of the following in- 
gredients: Kesin, 4 parts; beeswax, 2 parts; tallow or lin- 
seed oil, 1 part— by weight. If a harder wax is needed, 5 
parts of resin and 2J of beeswax may be used with 1 part 
of tallow. 

The resin and beeswax should be broken up fine and 
melted together with the tallow. When thoroughly melted 
the liquid should be poured into a vessel of cold water. 
As soon as it becomes hard enough to handle it should 
be taken out and pulled and worked until it becomes tough 
and has the color of very light-colored manila paper. If 
the wax is applied by hand, the hands should be well 
greased, tallow being the best material for this purpose. 
The wax may be applied hot with a brush, but care is nec- 
essary in order to avoid injury. 

The wax should be spread carefully over all cut or ex- 
posed surfaces and pressed closely, so that upon cooling it 
Fis. i9.-Abud will form a sleek coating impenetrable to air and moisture. 
stick. Waxed string may be prepared by putting a ball of No. 

18 knitting cotton Into a kettle of melted grafting wax. In five min- 
utes it will be thoroughly saturated, after which it will remain in 
condition for use indefinitely. CiOOqIc 
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There are numerous styles of budding, but here the one in most 
common use will be described. Budding is one of the most economical 



Fio. M.— CnttlnB the bnd. 

forms of artificial reproduction, and each year witnesses its more gen- 
eral use. Some nurserymen have gone so far as to use it as a substi- 
tute for all modes of grafting, save 
whip grafting in the propagation of 
the dwarf pear. Budding is eco- 
nomical in the amount of wood used 
from which to take buds. In this 
method a single bud does the work 
of the three or more upon t^e scion 
used in grafting. But while it is 
economical of wood, it is expensive 
in the use of stocks, a seedling 
being required for each tree, while, 
with the piece-root system of gi-aft- 
ing, two, three, or more stocks can 
t i ^^ made from a single seedling. 

The operation of budding is sim- 
pleandcan bedonewith erreat speed 

Fra, 21.— Budding— projuriiig Ihe Mock. f . , i . mi 

by expert budders. The expense 
of the operation is, therefore, not more than that of whip grafting, 
although the work has usually to be done in July, Au^u^t, or early 
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Septembei-. The usual plan is for a man to set the buds and a boy 
to follow closely and do the tying. 

TIm bsd. — Tike bud should be taken from wood of ^e present sea- 
son's growth. Sinoe the work of buSding is done dimag ^e fleas^ 
of active growth, the bud sticks are prepared so that the petiole or 
stem of each leaf is left attached to serve aea. liandle to aid in pushing 
the bud home when inserting it beneath the bark of the stock. This 
is what is usually called a shield bud and is «ut so that a small portion 
of the woody tissue of the branch is remov^ed with the bud. A bud 
stick is shown in figure 1&. The operation of cutting the bud is illus- 
trated in figure 20. 

The stock. — The stock for budding should be at least as thick as the 
.ordinary lead pencil. With the apple and pear a second season's 
growth will be necessary to dsveloip this siee, while with the peach a 




Fio, 22.— BuddlQj; a, Insertiog the bud ; 6. tying; e.cuttingoff the top. 

single season will suffice; henoe peach stocks can be budded the same 
seasonthe pits are planted. Consequently the peach is left uzitilAS late 
Id the season as is practicable in order to obtain stocks of suitable size. 
The operation. — The height at which buds are inserted varies with the 
operjitor. In general, the nearer the ground the better. The c«t ■for 
the reception of the bud Is rcoade in the shape of a letter T (fig. 21, a). 
Usually the crosscut is not quite at right amg'Ies with the body of 
the tree, and the ebem to the T starts at ihe crosscut and extends 
toward the root for an inch or more. The Sajps of bark caused by the 
intersection of the two cuts (fig. 21, i) are slightly loosened with the 
ivory heel of the budding k,nif e, and the bud, grasped by the leaf stem 
as a handle, is pkiced under the flaps and firmly pushed in pJaoe ttntil 
its cut suriaoe is entirely in contact with the peeled body of the stock 
(fig. 22, a). A ligature is then tightly drawn about, above and below 
the bad, to iold it iu ()lace until a union shall be formed j(fig. 22, J). 
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Band^ of raffia about 8 or 10 inches long make a most convenient 
tying material. As soon as the buds have united with the stock the 
lif^ture should be cut in order to prevent girdling the stock. This 
done, the operation is complete until the following spring, when all 
the trees in which the buds have "taken" should have the top cut oflf 
just above the bud (fig. 23, c). 

Budding: and grafting: compared. — The removal of the top forces the 
entire strength of the root into the bud, and since the root itself has 
not been disturbed by transplanting a more vigorous growth usually 
results from the bud than from scions in whip or crown grafting. 

The one objection to budding is that it causes an unsightly crook in 
the body of the tree unless the tree is planted deeply enough in the 
orchard to cover the deformity. In rigorous climates, where trees 
upon tender roots are likely to suffer from severe winters, a bud of a 
hardy sort upon a tender root is no hardier than the root, because 
budding leaves a portion of the stock exposed above the surface of the 
soil and thus precludes the possibility of the development of roots 
from the portion above the bud; while s piece-root-grafted tree with a 
long scion is practically the same as a tree propagated from a catting, 
as the scion will strike root and the new plant will be upon its own root. 
In regions where severe winters do not enter as a factor there is 
undoubtedl}' a number of reasons why budding will be the most desir- 
able method of reproducing horticultural varieties. 
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